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(57) ABSTRACT 
A transmission is connected with a manually operable 
control or shift lever by a control rod which transmits 
a driver's manual movement to the transmission. In 
order to prevent a resonance of the control rod from 
being caused by vibration of the engine, the control rod 
is divided into two parts which are connected end to 
end by a joint. There is further provided a support rod 
which supports the control lever and the control rod. 
The support rod extends substantially in parallel with 
the control rod, and both of its ends are connected, 
respectively, to a vehicle body or a housing of the trans 
mission. The support rod has bearing means for swing 
ably supporting the control lever and an arm which 
supports the control rod, at the either one of its two 
parts, rotatably and axially slidably. 

11 Claims, 6 Drawing Figures 
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GEARSHIFT CONTROL LINKAGE OF 
TRANSMISSION 

BACKGROUND OF THE INVENTION 

The present invention relates to a gear shift control 
linkage system for a vehicular transmission. 

In a transmission system there is provided a linkage 
for transmitting a manual movement of a control or shift 
lever to the transmission to accomplish a speed change. 
However, such a linkage also serves to transmit vibra 
tions of the engine reversely from the transmission to 
the control lever and to the body of the vehicle. If a 
resonance is caused in the linkage by a vibration of the 
engine, the vibration is amplified an exerts a more harm 
ful influence. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
gear shift control linkage system of a vehicular trans 
mission which is arranged to restrict vibrations trans 
mitted from the engine to a control lever and a body of 
the vehicle. 

It is another object of the present invention to pro 
vide a gear shift control linkage system of a vehicular 
transmission which is arranged not to be excited to a 
resonance by vibrations of the engine. 
According to the present invention, a gear shift con 

trol linkage system comprises a manually operable gear 
shift control lever which is swingable on a fulcrum 
intermediate between an upper end and a lower end, 
support means which supports the control lever and has 
pivot bearing means for allowing the control lever to 
swing on the fulcrum, and a control rod pivotally con 
nected at one end with the lower end of the control 
lever and pivotally connected at the other end with a 
control shaft of the transmission for transmitting a mov 
ment of the control lever to the transmission to effect a 
speed change. The control rod comprises two parts, a 
first half rod on the control lever side and a second half 
rod on the transmission side which are connected to 
gether end to end by a joint. The control rod is sup 
ported rotatably and axially slidably at an intermediate 
portion between both ends by an arm formed in the 
support means. 

Preferably, the support means comprises a support 
rod which extends substantially in parallel with the 
control rod and fixedly supports the pivot bearing 
means. One end of the support rod is connected to a 
body of the vehicle, and the other end is connected to a 
housing of the transmission or the body of the vehicle. 
The arm of the support menas is integral with the 

support rod and has at an endslide bearing means which 
supports one of the first half rod and the second half rod 
in such a manner that the supported one is axially slid 
able and rotatable on its own axis. 

In some cases, the support rod also comprises two 
parts, a first half support rod on the control lever side 
and a second half support rod on the transmission side 
which are connected together end to end by a joint. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic view of a conventional control 

linkage system for a transmission; 
FIG. 2 is a schematic view showing one embodiment 

of the present invention; 
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FIG. 3 is a schematic view showing a second embodi 

ment of the present invention; 
FIG. 4 is a schematic view showing a third embodi 

ment of the present invention; 
FIG. 5 is a graphical representation showing the 

results of a vibration experiment; 
FIG. 6 is a graphical representation showing the 

relationship between the natural frequency of a rod and 
the length of the rod. 

DETAILED DESCRIPTION OF THE . 
INVENTION 

To facilitate understanding the present invention, a 
brief reference will be made to an example of a conven 
tional control linkage system for a transmission, de 
picted in FIG.1. In FIG. 1, a control rod 1 is connected, 
at one end through a universal joint 4, with a striking 
rod 3 which extends into a transmission 2 connected 
with an engine (not shown). The control rod 1 extends 
rearward of the transmission 2 and is connected at the 
other end rotatably with a lower portion of a control or 
shift lever 5. 
A support rod 6 is pivotally connected at one end 

through a pin (not shown) with the transmission 2. The 
support rod 6 extends rearward substantially in parallel 
with the control rod 1 and is fixed to a bracket 7 which 
is connected with a vehicle body member 9 through an 
elastic member 8. The support rod 6 swingably supports 
the control lever 5 through a spherical bearing 10. Thus, 
the control lever 5 is swingable in the fore and aft direc 
tion (right and left in FIG. 1) and in the right and left 
direction (perpendicular to the plane of the paper in 
FIG. 1). 
When a knob. 5a on the top end of the control lever 5 

is moved right and left, the control lever 5 swings right 
and left on the spherical bearing 10, which causes the 
control rod 1 to rotate to effect a so-called select opera 
tion. When the know 5a is then moved fore and aft, the 
control lever 5 swings fore and aft on the spherical 
bearing 10, which causes the control rod 1 to move 
axially to effect a so-called shift operation. Thus, a gear 
change is accomplished in the transmission 2. 

In this control linkage system for a transmission, the 
length of the control rod 1 is determined by the relation 
of the positions of the transmission 2 and the control 
lever 5. Therefore, it is difficult to avoid a resonance of 
the control rod 1 which occurs when the frequency of 
a vibration caused by the engine revolution coincides 
with the natural frequency of the control rod 1. Such a 
resonance amplifies the vibration of the engine, which is 
then transmitted through the control rod 1 not only to 
the control lever but also to the vehicle body via the 
support portion of the control rod 1. 

In view of the above description, a reference is now 
made to embodiments of the present invention shown in 
FIGS. 2-4. 
In FIG. 2, a control rod 1 is divided into two parts, a 

first part 1a on the control lever side and a second part 
1b on the transmission side, and these two parts 1a and 
1b are connected together by a universal joint 11. This 
control rod 1 is connected at one end with a striking rod 
3 of a transmission 2 through a universal joint 4. The 
control rod 1 extends rearward of the transmission 2, 
and the other end of the control rod 1 is rotatably con 
nected with a lower portion of a control lever 5, as in 
the case of FIG. 1. 
One end of a support rod 6 is swingably connected 

with the transmission 2 by a pin. The support rod 6 
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extends substantially in parallel with the control rod 1 
and is fixed at the other end with a bracket 7 which is 
connected with a vehicle body 9 through an elastic 
member 8. The support rod 6 swingably supports the 
control lever 5through a spherical bearing 10. Thus, the 
control lever 5 is swingable in the fore and aft or shift 
direction (right and left in FIG. 2) and in the right and 
left or select direction (normal to the plane of the paper 
in FIG. 2). The spherical bearing 10 comprises a spheri 
cal seat 10a formed in the support rod 6 and a ball por 
tion 10b which is formed in the control rod 5 and con 
fined in the spherical seat 10a. 
The supprt rod 6 is integrally formed with an arm 12 

extending toward the control rod 1. This arm 12 of the 
support rod 6 has at an end a support portion 13 which 
supports the first part 1a of the control rod 1. The sup 
port portion 13 of the arm 12 comprises a spherical seat 
13a, and a ball member 13b confined in the spherical 
seat 13a. The ball member 13b has a hole extending 
from one side to the opposite side through the center of 
the ball member. The first part 1a of the control rod 1 
extends through the hole of the ball member 13b. Thus, 
the first part 1a is axially movable by sliding along the 
inner surface of the hole of the ball member 13b, and 
rotatable by the aid of the spherical contact between the 
spherical seat 13a and the ball member 13b and the 
cylindrical surface contact between the first part 1a of 
the control rod 1 and the hole of the ball member 13b. 

In general, engines are normally operated only within 
an engine speed range up to about 6000 rpm, and there 
fore it is particularly important to reduce vibrations of 
the control lever 5 within this speed range. It is also to 
be noted that the vibration of an engine mainly com 
prises a vertical component. This vertical component is 
transmitted to the control rod 1 and the support rod 6 
and causes a transverse vibration of a rod in each rod. 

In general, the natural frequency fo of a transverse 
vibration of a rod is related to the length l of the rod. 
This relationship is expressed by 

\R. W pa 

wherein A is the sectional area of the rod, E its modulus 
of longitudinal elasticity, p its density, and J its second 
moment of inertia. This is graphically shown in FIG. 6. 

If the lengths of the control rod 1 and the support rod 
6 are both determined as being about 680 mm (the 
length of a single control rod and a single support rod 
used in the linkage of FIG. 1), then the natural frequen 
cies of the rods 1 and 6 are both about 120 Hz. Accord 
ingly, the vibration of the engine operated within the 
normal speed range can approach to the natural fre 
quency of the rods with the results of a resonance in 
both the rods 1 and 6. 

If, on the other hand, the length of a rod is 400 mm, 
the natural frequency of this rod is 400 Hz as is evident 
from the above mentioned equation and FIG. 6. The 
engine rotational speed corresponding to this fre 
quency, 400 Hz, is much higher than the normal engine 
speed range. Therefore, a resonance of the rod is pre 
vented within the normal engine speed range, and the 
vibration of the control lever is reduced. 
The control linkage of FIG. 2 is operated as follows: 
When the control lever 5 is moved in the select direc 

tion, the first part 1a of the control rod 1 rotates about 
a straight line passing through the center of the spheri 
cal bearing 10 and the center of the support portion 13, 

--- 
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4. 
and the second part 1b of the control rod 1 rotates about 
its own axis. When the control lever 5 is moved in the 
shift direction, both of the first part 1a and the second 
part 1b of the control rod 1 axially move back and forth, 
and this movement is transmitted to the striking rod 3 
for accomplishing a speed change. 
A second embodiment is shown in FIG. 3. In this 

embodiment, the end of the support rod 6 on the trans 
mission side, as well as the opposite end on the control 
lever side, is connected to the vehicle body, and the 
second part 1b of the control rod 1 is supported by an 
arm 12 formed in the support rod 6. A bracket 14 is 
fixed to the end of the support rod 6 on the transmission 
side, and this bracket 14 is connected to the vehicle 
body member 9 through an elastic member 15. In this 
case, unlike the preceding embodiment, the first part 1a 
of the control rod 1 rotates about a straight line con 
necting the joint 11 and the spherical bearing 10 during 
a select operation of the control lever 5. In other re 
spects, this embodiment is the same as the preceding 
embodiment. 
A third embodiment of the present invention is 

shown in FIG. 4. In this embodiment, the support rod 6, 
too, is divided into two parts. A first part 6a of the 
support rod 6 on the control lever side is connected 
with a second part 6b on the transmission side by a 
universal joint 16. A bracket 17 is fixed to the second 
part 6b of the support rod 6 on the transmission side, 
and is connected to the vehicle body member 9 through 
an elastic member 15. In this embodiment, the second 
part 1b of the control rod 1 is supported by the support 
portion 13 of the arm 12 integral with the second part 6b 
of the support rod 6. The end of the second part 6b of 
the support rod on the transmission side is pivotally 
connected with the transmission 2 as in the case of the 
first embodiment. 
The results of a experiment on vibration of the con 

trol lever 5 of the embodiment of FIG. 4 are shown in 
FIG. 5. In FIG. 5, a broken line a shows a vibration 
characteristic in the case of a conventional linkage using 
a single control rod and a single support rod. A solid 
line b shows a vibration characteristic in the case of this 
embodiment. As is evident from FIG. 5, the vibration of 
the control lever 5 is significantly reduced within the 
normal engine speed range (up to about 6000 rpm). 
What is claimed is: 
1. A gear shift control linkage system for a vehicular 

transmission, comprising: 
manually operable gear shift control lever having 
upper and lower ends, and a fulcrum intermediate 
between the upper end and the lower end, 

support means for supporting said control lever, said 
support means comprising pivot bearing means for 
allowing said control lever to swing on the full 
crum, and 

a control rod pivotally connected at one end with the 
lower end of said control lever and pivotally con 
nected at the other end iwth a striking rod of the 
transmission for transmitting a movement of said 
control lever to the transmission, said control rod 
comprising two parts, a first half rod on the control 
lever side and a second half rod on the transmission 
side connected together end to end by a joint, said 
control rod being supported rotatably and axially 
slidably at an intermediate portion between both 
ends by an arm formed in said support means. 
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2. A gear shift control linkage system according to 

claim 1, wherein said support means comprises a sup 
port rod which is connected at a first end with a body of 
the vehicle, extends substantially in parallel with said 
control rod, and is connected at a second end with a 
housing of the transmission, said pivot bearing means 
being fixed to said support rod. 

3. A gear shift control linkage system according to 
claim 2, wherein said arm of said support means is 
formed integrally in said support rod, and has at an end 
slide bearing means which supports rotatably and axi 
ally slidably said first half rod on the control lever side. 

4. A gear shift control linkage system according to 
claim3, wherein the first end of said support rod is fixed 
to a bracket which is connected to the body of the 
vehicle through an elastic member, and the second end 
of said support rod is pivotally connected with the 
housing of the transmission. 

5. A gear shift control linkage system according to 
claim 1, wherein said support means comprises a sup 
port rod which extends substantially in parallel with 
said control rod and both ends of which are connected 
to a body of the vehicle, said pivot bearing means being 
fixed to said support rod. 

6. A gear shift control linkage system according to 
claim 5, wherein said arm of said support means is inte 
gral with said support rod, and has at an end slide bear 
ing means which supports rotatably and axially slidably 
said second half rod on the transmission side. 

7. A gear shift control linkage system according to 
claim 6, wherein one end of said support rod is fixed to 
a first bracket which is connected to the body of the 
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4,491,032 6 
vehicle through an elastic member, and the other end of 
said support rod is fixed to a second bracket which is 
connected to the body of the vehicle through an elastic 
member. 

8. A gear shift control linkage system according to 
claim 1, wherein said support means comprises a sup 
port rod which extends substantially in parallel with 
said control rod, is fixed to said pivot bearing means and 
is supported by a body of the vehicle, said support rod 
comprising two parts, a first half support rod on the 
control lever side and a second half support rod on the 
transmission side connected together end to end by a 
joint. 

9. A gear shift control linkage system according to 
claim 8, wherein one end of said support rod is fixed to 
a first bracket which is connected to the body of the 
vehicle through an elastic member, the other end of said 
support rod is pivotally connected to a housing of the 
transmission, and an intermediate portion of said sup 
port rod is fixed to a second bracket which is connected 
to the body of the vehicle through an elastic member. 

10. A gear shift control linkage system according to 
claim 9, wherein said arm of said support means is inte 
gral with said second half support rod on the transmis 
sion side, and has at an end slide bearing means which 
supports rotatably and axially slidably said second half 
rod of said control rod on the transmission side. 

11. A gear shift control linkage system according to 
claim 10, wherein said intermediate portion of said sup 
port rod fixed to said second bracket is a portion of said 
second half support rod on the transmission side. 
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